Introduction
ith the rapid development of the economy, road transport plays an important role in the transportation system of Iran. Increasing road transport in Iran has dramatically increased the number of car accidents. Therefore, planning to reduce road accidents and taking effective measures in this regard have been doubled [1] . Road accidents are one of the leading causes of death in many countries. Annually, about 1.2 million people die due to road accidents in the world. Meanwhile, the number of road traffic injuries reaches more than 50 million people worldwide [2] .
The statistics have shown that road accidents after cardiovascular diseases are the second leading cause of death in Iran [3] . One study in Iran reported that the death rate from these events has increased from 1997 to 2005. However, its amount declined only in 2005. Even with this decrease, 39 deaths per 100000 people in this year is still one of the highest rates in the world, and almost twice the death rate in European countries [3] . Obviously, the number of injured caused by road accidents is 10 to 15 times more than the number of deaths, resulting in consequences such as disabilities, psychological problems and health catastrophic expenditures [4] .
As mentioned before, road traffic injuries in Iran is the second leading cause of death with respect to the number of victims, and more than a third of hospital beds in Iran are taken by victims of road accidents [5] , while it is the eighth leading cause of death globally. In advanced countries such as the USA, traumatic injuries, especially car accident injuries, is the seventh cause of death [6] . According to the general department of forensic medicine, the incidence of road traffic accidents leading to death was reported 28 per 100000 people in just one Province of Iran (Khorasan Razavi) in 2011.
Provision of driving rules and regulations is always one of the main strategies to prevent car accidents in all countries [7] . This strategy in Iran where the most common cause of accidents is the human error, is more important. Obviously, the rules and regulations alone could not reduce the risk of high-risk behaviors and car accidents, unless they were followed and obeyed by the drivers. In light of this, culturalizing these rules and penalizing driving offenders are two main levers of enforcing driving rules in a community [8] .
In Iran, since 1974 and with the approval of traffic rules and regulations, some penalties for drivers were put into effect. After many years, these rules call for substantial revision. In 2010, a new set of new rules and penalties for driving offenses was adopted and then, after almost 40 years, these rules with higher fines were enforced throughout the country in 2016 [9, 10] .
In this law, the amount of fines for 40 types of driving violations increased from 20% to 100% compared to the previous law. Eight of these violations whose fines increased by 100%, are among the highest risk driving offenses in Iran [11] . The main goal of adopting new traffic law and increased fines, was to reduce traffic violations and accidents, and consequently the resulting casualties (deaths and injuries). In this regard, in this paper we aimed to investigate and compare the number of car accident injuries admitted to the emergency wards of hospitals affiliated to Mashhad University of Medical Sciences (MUMS) before and after enforcement of new traffic laws in Iran.
Materials and Methods
This is a descriptive analytical study with pretest and posttest design. Study population consists of all patients injured by car accidents admitted to emergency departments of hospitals affiliated to MUMS from 2014 to 2017. In this year, MUMS had covered 13 hospitals in Mashhad City and 13 others in different surrounding counties. No sampling was conducted and all the injured car accidents were included in the study (total enumerative method).
To collect data a checklist was designed. The first part of this checklist contained 104 cells for entering data related to the number of patients injured in car accidents categorized by the hospital name and date of the accident (year, month) as well as their demographic characteristics (age, gender, and employment status). The second part contained 26 cells to enter data related to the number of patients injured in car accidents categorized by the hospital name, admission date (year, month) as well as type of injury including upper extremity injuries (in head and neck), middle extremity injuries (in arms and trunk), lower extremity injuries (in legs) and multiple injuries. The third and final part contained 26 cells to enter data related to the number of patients injured in car accidents categorized by the hospital name and admission date (year, month) as well as the location of accidents (rural roads and pedestrians, urban roads and pedestrians, and others).
After obtaining the necessary permissions from the Treatment Deputy of MUMS, the checklist was completed by extracting data from the Hospital Information System (HIS) and MedCare system. To analyze the collected data, descriptive statistics including frequency, percentage, mean, and standard deviation as well as inferential statistics including paired t test were performed in SPSS V. 16. All analyzed data were kept confidential.
Results
Demographic characteristics of individuals injured in car accidents from 2014 to 2017 are presented in Table 1 . Their Mean±SD age was 30.3±29.4 years, and most of them were male (72%). In terms of employment status, the majority of them were self-employed (36%, n=11539) and the least of them had military occupations.
The results showed that the Mean±SD monthly number of injured patients before enforcement of new traffic law was 3053±678, which increased to 3492±690 after enforcement. Results of the t test showed a significant difference between the injured people before and after new law enforcement (P<0.05). Figure 1 shows the change in the number of traffic injuries from 2014 to 2017 (monthly and annual average). As can be seen, there is almost similar trend in the number of monthly injuries where the summer (June and July) and the winter seasons (December and January) were the maximum (peak) and minimum point of this trend, respectively. However, in terms of the annual trend from 2014 to 2017, there was an increasing trend.
The average monthly number of injuries in all body parts has increased since the enforcement of new traffic law compared to the time before its adoption, and according to t test results, this difference was significant only in terms of multiple injuries (P<0.05). In other body parts, no significant difference was found before and after new law enforcement (Table 2) .
Based on the results in Table 3 , an increase in the average monthly number of car accident injuries based on accident locations was observed in all groups (rural roads and pedestrians, urban roads and pedestrians, and others). The mean difference between the number of car accident injuries was statistically significant before and after new law enforcement only for those occurred in urban roads (P<0.05).
Discussion
The study results indicated that the monthly average number of car accident injuries after the enforcing the new traffic law did not decrease, but rather increased. The average monthly number of injured patients based on affected body parts also increased after new law enforcement. Moreover, an increase was observed in the average monthly number of injuries based on accident locations after new law enforcement. A study on examining the effect of increasing penalties for offending motorcyclists on the injuries caused by road traffic accidents in Tehran, reported that the average daily number of patients with traffic injuries admitted to Ibn Sina Hospital in the first month of the implementation of the law increased compared to the month before its implementation [12] .
Another study which investigated the effect of new traffic law enforcement on the causalities of road accidents in suburban roads of North Khorasan Province, showed that the road accidents in 2011-2012 (after enforcement) compared to 2010-2011 (before enforcement), had increased 26.5% [6] . This indicates that new traffic laws have no positive effect on preventing road traffic causalities.
The findings of both studies are consistent with our study results. The results of current study are also in agreement with comprehensive and detailed reports of traffic accidents in Iran [13] . However, there is a study that assessed the effect of applying negative points for offending drivers and reported that this law could reduce (5) 1159 (4) 1316 (3) 785 (4) 1170 (4) Worker 2023 (6) 1540 (5) 1620 (5) 889 (5) 1518 (5) Military 1406 (4) 1129 (4) 1329 (4) 720 (4) 1146 (4) Other 4683 (14) 4128 (13) 5761 (16) 3055 (14) 4407 (14) Student 3462 (10) 3258 (10) 4225 (10) 2328 (10) 2328 ( the total number of causalities including deaths, injuries and damages from 2010 to 2011. In this study, 13% reduction in deaths caused by road traffic accidents was reported after applying negative points rule [14] . This inconsistency may be due to various reasons such as difference in study period and place, given that both studies are descriptive.
Like other pretest and posttest studies, our study had limitations in controlling or matching all the variables affecting the main dependent variables before and after the intervention. This means that, in addition to driving violations, there are certainly other factors such as driving culture, safety of vehicles, status of hospital and prehospital emergency services, and the increased number of vehicles, that can affect the number of injuries and deaths caused by car accidents. However, according to the study design, their effects are usually neglected or maybe their status before and after the change of law (increasing fines) are assumed to be the same. This assumption may not always be true, and this is the general limitation of all pretest/posttest studies.
Conclusion
Totally it could be concluded that the increase in traffic fines did not seem to significantly change road traffic casualties. A more detailed study of this issue is recommended to identify possible causes of the ineffectiveness of fines. The findings of this study can be useful for policy makers in the field of transportation safety as well as community health officials, especially those involved in the regulation and enforcement of traffic rules and regulations, and be a guidance for future decision-making for formulation and adoption of traffic laws. 
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